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CLAIMS . — 

1# A team shearing system comprising: 



6 

7 
8 

9 

10 



to the firs' 



... ^ r ^^^. bavina an entrance 
an entrance snt SLru.,-.- 

, r . ^.t- direction for receiving a 
sli - exoenamg m a j.-^.^ 

r.hoton flux within a 

beam of light having a phuton i.- 

predetermined spectral pass bana; 

a beam sclitter ai^gn^d a. 

~ _ ,,rpiv^1 beam if light is split 

direct i <: n so L.nau 

+-^.-, =^r-rv"ate beams; and 

a ^.f^-tiv* satsysterr having a plurality of 
^,. ert , K surface def.ning separate light paths of 
„„al , P t ; .=al path length for the two separate bear..,, 
0 reflective surfaces arranged such that when the 

teams ererge free, the bear, shearing system they 
,,,vain ncre than 5C percent on the saic pho.,. — 
anJ the chief -ys of the two separate beams are 
substantially parallel to each other. 



i n ,-ia"ra 1 wherein: 
The beam shearing sysf-=m in -±d_m 

fr-rn th^ beam shearing 
said tw:j beams emerg-.ig fr,m 

. . i ^ light entering 

system contain substantially an — — - 

the system through the entrance slit. 



! 3 . The beam shearing system in claim 1 wherein: 

.aid two light pa.hs being of substantially equal 
_^ a1 oath length and causing the wave fronts of the 
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substantially in phase 



two separate beams t: remain 



^ . ch „ rn , sv<=t^m in claim 1 wherein: 

, " "'" saw pl«»lity of «««etivc surface, are further 

arrano ed so that the separate beams ,t U,bt are of 

..v~- ^kdw Ptnprne from 

4 suDstantid.L-Ly 

+->-=. K^^rr shearina system. 



i. Th e beam shearing system in claim 1 wherein: 

the reflective subsystem comprises a plurality of 
bodies with a beam splitter therebetween; and 

th e entrance and exit surfaces ::f the plurality 

, ct , r ^,n., perpendicular to the chief 
of bodies are sJcstanLti^j p--j 

6 ray 



4 

5 

: .f the received beam of light. 



1 6. A spectral resoivrnij f — - 

an entrar.ce .lit structure having an entrance 
.lit extends in a first direction for reoeivrn, a 
a rhoton flux within a 

4 team or iJ -'y ;L 

predetermined spectral pass band; 

a beam shearing system including: 

a beam splitter aligned at an angle to the 
first direction so that the received beam of 
light is split into two separate beams; 



s 
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reflective subsystem having a plurality of 

i i nht oaths 

i ;e surfaces detuning sepaidL- p^--- 
of ^ual optical path length £cr the two separate 
beams, the reflect, surfaces arranged such that 

^ f-ntn th-: beam shearing 
when tne two Dearth ^.m-^- - 

system thev contain more than 50 percent of the 
slid phcton flux and the chief rays of tne two 

. . -in,. ^ i i i f- r parti 
separate beams are subsr antiany 1— - ^ - - 



9 rcfle 



3 



5 

6 ^ 



s 

Mt-Vh-r; and 



... astern focusing the said two separate 

f lioht emerging frcm the said beam shearing 



beams 

system cnto an exit pup 13 



, s-s^-m of claim 6 wherein: 

1 7. The spectral itD' uuc s^.s.-u 

a U" f-xruses the saia 

2 sa:^ Lpc^cai ^-<— — 

, iiart emerging from tne said team 

3 separate b^ms j~ j j 

4 shearing sysuem to create an image. 



The spectra, resolving sysrem of claim 7 wherein: 
said cotiial system has an optical axis; 
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Sci -d caI p J P- ■ 



iroup 



. , r -<- r ~ = ^aniital plane 

consisting of a tangent Lai j.j.<*ne a„J „ t- 

relative to the said team shearing system; 

s,id image is located in the other of the group 

consisting of a tangential plane and a sagiital plane 
relative to the said beam shearing system; and 
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the exit pupil and the image are located at 

, t rhP sarri- position aionq lu«= -r- 

suds tan l -a.. 

axis . 

9. The spectral resolving system of claim £ wherein: 

the optical system is terecentrrc in the sail 

exit pupil plane. 



1 It 
2 



9 



3 



r r 1 =3 i ra ( : wherein : 
The spectral resoiviuy ~ ~ " - 



tri-: 



optical system is anamorphic. 



H. The spectral resolving system of claim 6 wherein: 

tr.e said optical system cancels aberrations when 

^ v- M ns of light that emerge from 

it recxmbir.es the two b^ms oi 



4 the beam shearing 



1 12 



svstem. 



A static interferometer comprising: 

fore-optics for collecting light and focusing it 

3 into a bean; 

4 a spectral resolving system comprising: 

an ,ntr:,r,:e slit structure having an 

,^ance slit extending in a first direction for 
receiving a beam of light having a photon flux 
within a predetermined spectral pass band; 
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1 13 
2 



a team splitter aligned at an angle tc 

^v^i tv, 0 rpr-iveu 

j- ps ]_ S L ~l ■ — 1 — ^ '-' - * 

r i ^ht is srlit intc tw : separate 
team of lioht is to t L 

teams ; 

a reflective subsystem having a 

- -Pf. ,cuve surfaces defining 

plurality ^-j--- 

^ .ht- n^h c - f equal optical patn 
separate xu. gnt pa r .n- — m 

ler.gth f-:r the two separate beams, the 

„-- a n qe d such that when 
reflective sunauo — 

rh „ tw: be-as emerge from the be urn shearing 
system they contain more than 50 percent cf 

. _ , n d the chief rays of 

the saic. pnocon .iu.-. -na 

t ..- e^arate teams are substantially 

t ne t a-'. ^4 cua 

parallel to each other; and 

an optical system focusing the said two 
separate beams of light emerging r the sad 
beam shearing system onto an exit pupi.; and 
a detector located at the exit pupil. 

r^rY- r -in -laim 12 wherein: 
The static inter rercraet^ in -..iaim 

the detect. :.r comprises a detector array, read 

out electronics and a data P r,cessing system. 



, 14 . The static interferometer in olaim 13 wherein: 

the detector array records the intensity of the 
, radiation incident on its pixels; 
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■ o m i t i --s the intensity 
th- read out electronics digitus 

de fci - :he detector array ar.j transfers 
th em to the data pressing system; ana 

the 



o +. v-.-^sina system manipulates 
the- deita pr ---^osm j -J 

to obtaMi information abou" 
digitized measurement, to ^Lta-.a 

qai H • n- j a-m radiation, 
spectrum ct saia .^n-j--^ 



The sta1 :ic interferometer in claim 14 wherein: 

t v. data process in* system performs Past Fourier 

, hp ,, iaLt , z ed measurements t: obtain the 
Transforms on the uigitizoj 

piH . n -,f t hP incident radiation; 
spectrai compositi --r t.i- 



6 



16. 



The static interfe.cr.eter in claim 14 wherein: 



... ^ ^,r^i \'p 5 the 
system ^^:iv^-u--- 



^ he data rr-::essmg 
d i,rtired measurements with «,it.l alters t, detect 
tb - presence or absence in the spectrum of the 
incident radiation of fluencies f radiation 
rnara-terls-.ically emitted or absorbed by particular 



7 substances 
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^ m _ .. a+ <, ^nt,rfer*t,r in claim 12 wherein: 



9 



sinqle siie^ 



inter ferogram ,.s creaLU. 



3 exit pupil 



, 1E . The : : i ■■' '• ■ ' interferometer in claim 17 wherein: 

tbP fore-optics fccus the collected light in such 
_ t- h ;i I - -he chief ray of the said collected lignt 

describes paths through tne said - - 

. . ... ^ said exrt pupil at the 

system, whicn recomuxr.T v,^ — 

^ --id d-'t^ct:" r array; and 

edge of tr.e ^ctia a_L_-<-- 

-f i- chi^f ray have substantially 
said patns '-°r t, : >_ — j 

the same optical path length. 



■ 4- - v- f> r-r 'fiff- .=>r in claim IP wnercm.: 
19. The static inter f tic : nei-r 

said fore-optics have a shifted pupil design. 



1 1J ■ 



;..terferometer in claim 12 wherein: 



2 



The static in 

fore-optics are telecentri-. 



s a 1 a 



, 21 The st.tic interpreter of cl.i»> 12 "herein. 

said optica! system aiso focuses the said 
separate beams of light emerging fro™ the said beam 
4 shearing system to create an image. 
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^ . .n^rfPr. meter of claim 21 wherein: 

1 r i e ^ t, a u -i- o ^ 1 1 ------ 1 

said optical system has an optical axis; 

in ore of the grcup 



1 - - T i 

_s 



, said exit pupil i; 

a i piano ani a saaiital plane 
4 consisting a l = t- 

rei&t ive to the said team shearing system; 



- irrar^d in the ..-ther of the group 
said image is lccateu m in 

■ - 1 riin? and a saaiital plane 
consisting of a tangential plan,- a.. a 

u-.^rr ^hearma svsterr.; and 
relative to me so-u^ 

. n i-v,.. -.ma^e are located at 

-l-- ne exit pupil aii-i - 

" l \ -, rhf ,= ne p-ition along the optical 
substantially the s^r.e t --~- 



axis 



, 25. A beam shearing system comprising: 

^ r -^ rP sii 1 " structure i^vi-y ~- 

^ , first direction for receiving a 
, <^iit extending m a rn^i 

r-v^r,tr-n flux within a 

4 team of light having a photon 

5 predetermined spectral pass band; 

v ,.^ r a i^ n -d at an angle tc the first 
a team soli'-ter ai-gn-u n. 

rha , th , r^.xvea beam ■: f light is split 
direction so that tn- 

into two separate beams; 

. r ,fiect.ive subsystem having a plurality of 

f-.^e .-i = firinn separate light paths of 
reflective surfa-_.es ck.tir.xn* t- 

equal cpucal path length for the two separate beam.. 
rh e r.fl-ct.ve surface., arranged such that one ot the 

c ^ rpfl^tmn and the other 
spparate beams undergoes _,n* retl^ti 

, hp ^ und-rr^es three reflections and 
the separate beams i^-h- 
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1 ^ ,- r , f -f th^' said 

ir. rnnrp than peiuehL ■■■ 

2 system oney 
photon flux. 



1 24 



A static interferometer comprising: 

, _ for roll-cting light and ccllimatmg 
fore-optics loi ^ ,1J ^ L ^ 

r,-T pr. pyit pupil; 

into a becim, tut ^ — 

cv^tP-m comprising: 
a spectral i'^^-^ ~j 

.tMicture having an 
an entrance 

entrance slit extendi,,, in » fi^t 

within a predetermined spectral pass bard; 
a neat, sheannj system comprising: 

y ^■•-t.-- aligned at an ar.gle tc 

a tje aui S^ ^ - - 

t ,„ f'rst direction so that th« received 

, s spil t onto tw: separate 



11 
12 
13 



14 
15 



beam of i^3 h " 
b earns ; 



, re fl«tive subsystem having a 

, r .i... ,f reflective surfaces defining 

. . v . , • . :J • equal optica] path 
separate -ignt t-at.is i 

16 i_. y,c rhp 

- -.ngr'n "or the two separate 
;.; f1 ,- ti ., surfaces arranged such that cne 
" nr" the separate teams unoerg.es one 

20 
21 



reflection and the other of the separate 
b . ams undergoes three reflections and that 
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. rl „ _te, the, cental than 50 

. _, ^ V- 1 .'MTi i L UX / - A * 1 " 

,. r ,,.- 9t ,, at said axlt pu,U where the 
a sector _ ■ ^ systOT 

two t.ean\b ^--^ J 



4 



converge 



■ _ r ' r r- 2 4 wrier ein • 
. . . ^ t erf urometer m c-* — 

1 • J ^"" ,,, 0 ,-r,r array, reaa 

- ■-■ mo r i s e e a ^~ - ~ 

the der.ee.---- - - - „.. c *- pm 

out electronics a,, a a,- ^ ~ 

■ rr , r ,,,rer in claim 25 herein: 
The stati: mtei _--r -X- - 

. r ^-,ras the intensity of the 
the deleter arr*v r t -r. 



1 26. 



2 
3 

4 

5 

6 



- ^nr r-r its pl^ le; 



the read out electrodes , 

, .... the aeteccct ana, 
measurements mad. by 

, , , . a cr .,- ess in ? system; — 
them to the dot* V r ■ - th e 

„.. =t .-ir. manipu-L aT - tb 
the data processing _ the 

, r e to .-ktain information arDU. 
dioxtized measureme.^ t. 

f -aid incident radiation. 
, spec- rum of ^aii i-i- 

, . n ... e . ^. claim wherein: 
1 21. The stati- mt-rl- Fourie r 

--.ssinq system performs Fa.t 
the Pr '' r t .-d measurements to obtain the 

3 transforms ° n thS , d " ; ardent radiation, 

spectral composition of th- 
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;laim 27 wherein: 



The static interferometer m 

the data processing system 

with digital filter 



to detect 
of the 



dioitized measurements 

, r absence in the spectrum 
radiation of frequencies of radiation 

absorbed by particular 



the presence 

incident 

cteristically emitted or 



char a 
subs tan ::e 



10 
11 



interferometer 



in claim 24 which further 



1 2 9. Tnt; sea o -l 

2 comprises: 

an amorphic optical system possessing an 

4 optical axis; 

the ent pupil being perpendicular to the optical 



th e optical system focusing tne two beams 
emerging from the beam shearing system to create an 

image; and 

the image being perpendicular to the e,it pupil 
and perpendicular to the optical axis. 



